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(54) Header structure for TDD systems 

(57) The present invention relates to a header struc- 
ture for a TDD system which uses preferably an OFDM 
transmission system. Thereby a header slot according 
to the present invention fits entirely into one time slot of 
the GSM TDD structure. The header slot HS comprises 
a downlink channel DC and an uplink channel UC. The 
downlink channel DC comprises a synchronization 
channel SYNCH, a general broadcast channel GBCCH 
as well as an optional broadcast channel OBCCH. The 
uplink channel comprises a random access channel 

DC 



RACH. Both the synchronization channel SYNCH and 
the general broadcast channel GBCCH can comprise 
two identical repeated symbols S1 , S2. The repetition of 
the identical symbols S1 , S2 provides for a very efficient 
(secure) data transmission and a high-efficient correla- 
tion in view of a frequency and time synchronization due 
to the large number of samples in the symbols of the 
synchronization channel SYNCH and the general 
broadcast channel GBCCH. 



UC 



r 

« 




One Timeslol 






> 


Synch 


GBCCH 


OBCCH 


RACH 



HS 



Fig. 3 



CO 

o> 

CO 
CO 

o> 

o 

Q_ 
LU 



Primed by Xerox (UK) Business Services 
2.16.7/3.6 



1 



EP 0 938 193 A1 



2 



Description 

[0001] the present invention generally relates to 
header structures for TDD (time divisional duplex) sys- 
tems, and particularly to a wireless transmission 5 
method and a wireless transmission system using a 
time division duplex systems using such header struc- 
tures. 

[0002] TDD (time division duplex) systems are well 
known in the state of the art. As an example the DECT- 10 
standard is cited. In time division duplex systems 
frames are used which comprise a plurality of timeslots. 
According to the state of the art some of the timeslots of 
a frame are dedicated for the transmission of data from 
a base station of the TDD system to mobile stations, is 
which is called downlink channel, and the other times- 
lots are dedicated to the transmission of information 
from a mobile station to the base station of the TDD sys- 
tem, which is called uplink channel. One timeslof 
according to the state of the art is dedicated either for 20 
the uplink channel communication or the uplink channel 
communication. 

[0003] A typical structure of a known TDD frame is 
shown in Fig. 2. In Fig. 2 the timeslots used for the 
transmission of voice data or other data are referenced 25 
with TS (traffic slots). Besides these traffic slots (TS) a 
so-called header is provided. According to the state of 
the art, the header occupies at least two timeslots, 
wherein one timeslot is used for a downlink channel 
header part (DC) and the other timeslot is used for an 30 
uplink channel header part. The downlink header part 
(DC) consists of synchronization information (SYNCH) 
and broadcast information (GBCCH). The second 
timeslot occupied by the header is reserved for uplink 
unsynchronized mobile station access trials (RACH, 35 
random access channel). 

[0004] As the header portion occupies two timeslots 
of the frame structure of the TDD system, these times- 
lots cannot be used for example for the transmission of 
voice data. Thus, the effective bit rate of the transmis- 40 
sion is decreased. 

[0005] It is the object of the present invention to pro- 
vide an improved header structure for a TDD system 
providing for an improved effective bit rate and transmis- 
sion flexibility of the transmission. 45 
[0006] The improved header structure furthermore 
should be advantageously compatible with a so-called 
OFDM system comprising a plurality of equally spaced 
sub-carriers. 

[0007] Still further the improved header structure for so 
the TDD system should be compatible with the well- 
known GSM standard. 

[0008] The object of the invention is achieved by 
means of the features of the independent claims. The 
depending claims develop further the central idea of the 55 
present invention. 

[0009] According to the present invention therefore a 
wireless transmission method is provided, wherein data 



is transmitted in frames according to a time divisional 
duplex (TDD) system. Each frame thereby comprises a 
header and a plurality of traffic slots. The header and 
the traffic slots have the same time duration. According 
to the present invention one single timeslot is occupied 
by the header, wherein the header is subdivided into a 
downlink channel for the transmission of synchroniza- 
tion data and system data from a base station to at least 
one mobile station, and an uplink channel for the trans- 
mission of registration data from at least one mobile sta- 
tion to the base station. According to the present 
invention therefore the header occupies only one times- 
lot of a TDD frame. Thus the effective bit rate of the 
transmission can be enhanced. 
[001 0] Preferably the downlink channel and the uplink 
channel of the header slot have the same time duration. 
[001 1 ] The downlink channel can comprise a synchro- 
nization channel and at least one broadcast channel for 
the transmission of cell and/or system data to all or 
selected mobile stations. 

[0012] Preferably the synchronization channel com- 
prises at least two identical repeated symbols. These 
repeated identical symbols can be used for a correlation 
detection such as to effect frequency and time synchro- 
nization of the transmission scheme. 
[0013] The at least one broadcast channel of the 
header slot can comprise at least two identical repeated 
symbols such as to further enhance the efficiency of the 
correlation detection and to improve the security of the 
<lata transmission. 

[0014] A general broadcast channel can be transmit- 
ted in every frame and an optional broadcast channel 
can be transmitted only when the capacity of the gen- 
eral broadcast channel is not sufficient or when specific 
data are to be transmitted. 

[0015] At least for the transmission of the optional 
broadcast channel of the header slot an OFDM system 
with a plurality of subcarriers can be used. 
[001 6] At least for the transmission of the synchroni- 
zation channel of the header slot an OFDM system 
comprising a plurality of equally spaced subcarriers can 
be used, wherein the time duration of a symbol of the 
synchronization channel can be 1/n, n being an integer 
greater than 1 , of the time duration of the symbols and 
the traffic channel, and only every n-th subcarrier is 
modulated in the synchronization channel. 
[0017] The synchronization channel can be com- 
prised of two identical repeated symbols having respec- 
tively a time duration of 30 microseconds, wherein a 
basic subcarrier spacing of 4.167 kHz is used for the 
OFDM system and only every eighth subcarrier can be 
modulated in the synchronization channel. Said specific 
parameters are particularly preferable in view of a com- 
patibility with GSM parameters. 

[0018] In the optional broadcast channel a subset of 
subcarriers can be allocated to the transmission of data 
for a predetermined mobile station. Thereby the advan- 
tage of the flexibility of the frequency allocation of the 
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OFDM system can be used, as according to the state of 
the art always the entire band width is used to transmit 
broadcast channel data (in single carrier systems). 
{001 9] The time duration of one times! ot can be equal 
to the time duration of one timeslot according to the s 
GSM standard. 

[0020] A preferable use of a wireless transmission 
method as set forth above are indoor applications and 
low range outdoor applications. 

[0021 ] The present invention furthermore relates to a 10 
wireless transmission system comprising a basic station 
and at least one mobile station. The base station and 
the mobile station are adapted to transmit data in 
frames according to a time divisional duplex (TDD) sys- 
tem. The header slot occupies only one single timeslot is 
of the frame structure of the TDD system. The header 
slot and the traffic slots can have the same time dura- 
tion. Furthermore, the header slot can be subdivided 
into a downlink channel for the transmission of synchro- 
nization data and system data from said base station to 20 
said at least one mobile station, and an uplink channel 
for the transmission of registration data from said at 
least one mobile station to the base station. 
[0022] The downlink channel and the uplink channel 
can have the same time duration. 25 
[0023] The downlink channel can comprise a synchro- 
nization channel and at least one broadcast channel for 
the transmission of cell and/or system data to the 
mobile stations. 

[0024] The synchronization channel can comprise at 30 
least two identical repeated symbols. 
[0025] The at least one broadcast channel can com- 
prise at least two identical repeated symbols. 
[0026] The base station and the mobile station (S) can 
be adapted to use the repeated structure of the syn- 35 
chronization channel and/or the broadcast channel for a 
frequency and/or time synchronization by means of a 
correlation detection means. 

[0027] A general broadcast channel can be provided 
in every frame and an optional broadcast channel can 40 
be only provided when the capacity of the general 
broadcast channel is not sufficient or when specific data 
are to be transmitted to dedicated mobile stations. 
[0028] At least for the transmission of the downlink 
channel of the header slot an OFDM system comprising 45 
a plurality of equally spaced subcarriers can be used. 
[0029] The time duration of a symbol of the synchro- 
nization channel can be 1/n * (subcarrier spacing), n 
being an integer greater than 1 , of the time duration of 
the symbols arid the traffic channel, and only every n-th . so 
subcarrier is modulated in the synchronization channel 
The synchronization channel can be comprised of two 
identical repeated symbols having respectively a time 
duration of 30 microseconds, wherein a basic subcarrier 
spacing of 4.1 67 kHz is used for the OFDM system and ss 
only every eighth subcarrier is modulated. 
[0030] The time duration of one timeslot can be equal 
to the time duration of one timeslot according to the 
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GSM standard. 

[0031] Now the present invention will be explained 
with reference to embodiments of the present invention 
and on the basis of the accompanying drawings. 

Fig. 1 generally shows a wireless transmission sys- 
tem, 

Fig. 2 shows a typical timeslot structure of a frame 
according to a TDD (time division duplex) system, 

Fig. 3 shows the structure of a header slot of a TDD 
frame according to the present invention, 

Fig. 4 shows in detail the structure of a downlink 
channel of a header slot of a TDD frame according 
to the present invention, 

Fig. 5 shows the structure and preferable parame- 
ters of a header slot according to the present inven- 
tion, 

Fig. 6 shows the multiple subcarrier structure of an 
optional broadcasting channel of a header slot 
according to the present invention when an OFDM 
system is used for the transmission of the optional 
broadcasting channel, 

Fig. 7 shows a first group of channels according to 
an OFDM/TDMA system having variable sizes, 

Fig. 8 shows two of the channels shown in Fig. 7 in 
more detail to explain the variable number of sub- 
carriers in each channel, 

Fig. 9 shows the wave form of the subcarriers and 
the two channels shown in Fig. 8 in more detail, and 

Fig. 10 shows a second group of channels different 
from the group shown in Fig. 7 to explain the varia- 
ble group size in an OFDM/TDMA system which 
can find application together with the present inven- 
tion. 

Fig. 11 to 15 show block diagrams of different 
implementations to achieve the header structure for 
a TDD system according to the present invention, 

Fig. 16 and Fig. 17 show an implementation to use 
the time duration of the OBCCH both for OBCCH 
information and user information by allocating dif- 
ferent subsets of the available subcarriers when 
using an OFDM system. 

[0032] As can be seen from Fig. 1, a wireless trans- 
mission system according to the present invention com- 
prises, as it is well-known, a base station 1 and a 
plurality of mobile stations 2, 3, 4. Each of the mobile 
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stations 2, 3, 4 comprises a synchronization (correla- 
tion) detection means 6. The functioning and operation 
of the correlation detection means 5 and 6, respectively, 
will be explained later on. 

[0033] In Fig. 3 the structure of a header slot (HS) s 
according to the present invention is shown. 
[0034] As can be seen from Fig. 3 the header accord- 
ing to the present invention does only occupy one single 
timeslot (header slot HS) of the TDD frame. The header 
slot HS according to the present invention is comprised 10 
of a downlink channel DC for the transmission of data 
from a base station to mobile stations and an uplink 
channel UC for the transmission of data from a mobile 
station to a base station. The downlink channel DC 
comprises a synchronization channel SYNCH, a gen- is 
eral broadcast channel GBCCH and an optional broad- 
cast channel OBCCH. The uplink channel UC 
comprises a random access channel RACH. 
[0035] The data of the synchronization channel 
SYNCH allow easy, i.e. fast and accurate, synchroniza- 20 
tion regarding the time and the frequency of mobile sta- 
tions to the base station frame timing and carrier 
frequency. The synchronization channel SYNCH is 
transmitted in every frame. 

[0036] The broadcast information channels GBCCH, 25 
OBCCH distribute eel! or system specific information to 
all mobile stations, including paging messages. Accord- 
ing to the present invention the broadcast information 
channel is separated into two parts: Mandatory broad- 
cast information, which is to be transmitted in every 30 
frame, is transmitted in the general broadcast channel 
GBCCH. The optional broadcast channel OBCCH can 
be transmitted if the general broadcast channel GBCCH 
traffic capacity is too small or specific (not really general 
and very important on a time critical) messages have to 35 
be transmitted. The general broadcast channel GBCCH 
is transmitted in every frame, in contrast thereto the 
optional broadcast channel OBCCH is optional in each 
frame. If the optional broadcast channel OBCCH is not 
transmitted, it can be reused for the transmission of 46 
user-specific control channels (like slow associated 
control channel SACCH or fast associated control chan- 
nel FACCH). 

[0037] The random access channel RACH of the 
uplink channel of the header slot HS according to the 45 
present invention is a reserved time during which 
mobile stations can attempt to send unsynchronized 
(not yet in a traffic mode) information (random access 
channel) in order to create dedicated traffic channels. 
[0038] As has already been noted, the entire header so 
according to the present invention fits into one timeslot 
(header slot HS) of the TDD structure. The timeslot can 
be for example a GSM timeslot, the. time duration of 
approximately 576.9 microseconds. 

[0039] The header structure according to the present 55 
invention is particularly advantageous in combination 
with a so-called OFDM system. 

[0040] A transmission method and a transmission 



apparatus for transmitting signals on the basis of a 
OFDM/TDM A-system are explained relating to Figs. 7 - 
10 of the present application. 

[0041 ] In such a transmission method and apparatus, 
a plurality of subcarriers 11 being orthogonal to each 
other can be allocated to a variable number of channels 
U 0 , U 1 ... U 9 , each channel U 0 , Vr - u 9 containing a 
variable number of subcarriers 1 1 depending on infor- 
mation to be transmitted as shown in Figs. 7-10. Fig. 7 
shows a group of ten frequency channels U 0 , ... U 9 . 
Each frequency channel U 0 , U1 ... U 9 can contain a var- 
iable number of subcarriers depending on information to 
be transmitted, as shown for the channels U 0 and Ut in 
Fig. 8. The channel U 0 contains a plurality of subcarriers 
11, and the channel contains a number of subcarri- 
ers 11 different from channel U 0 . In a transmission 
method and the transmission apparatus for transmitting 
signals on the basis of a OFDM/TDMA-system, a varia- 
ble number of subcarriers 1 1 can be allocated to each 
channel depending on the amount of information to be 
transmitted. The channel U 0 shown in Fig. 8 contains 21 
subcarriers 1 1 , whereas the channel U-| shown in Fig. 8 
contains only 10 subcarriers 111 Therefore, the channel 
U 0 can be transmitted by more than twice the transmis- 
sion rate of the channel U 0 . On the border of each chan- 
nel U 0 , U 1 ... U9, a single subcarrier having zero power 
is placed as guard band 12 to minimize interference to 
users placed in the adjacent frequency band or to fulfill 
certain spectrum masks. If the influence of an interfer- 
ence by the band in the neighborhood is small, the 
guard band 12 need not to be provided, whereas, when 
the influence is excessive, a plurality of guard bands 12 
can be provided. 

[0042] The subcarriers 1 1 are generated by orthogo- 
nal frequency division multiplex (OFDM) processing. As 
shown in Fig. 9, W(f) indicates a wave form indicating an 
energy on the frequenxy axis and B(Hz) indicates the 
distance between two adjacent subcarriers. The OFDM 
processing provides for a multi-subcarrier-system, 
wherein the number of channels which can be multi- 
plexed is not limited by an interference from the other 
channels and can be freely determined depending on 
the bandwidth to be allocated. By changing the number 
of the subcarriers to be allocated to the different chan- 
nels, it is possible to change the transmission rate or to 
achieve a variable transmission rate. The subcarriers 
between the respective channels can be easily sepa- 
rated by means of a filter, thereby making it possible to 
prevent deterioration of S/N characteristics. Since the 
OFDM processing is used for the multi-subcarrier mod- 
ulation, a guard band S is not necessarily needed 
between different channels, thereby achieving a very 
high spectral efficiency. Further on, because fast Fou- 
rier transformation can be utilized, the necessary 
processing can be rapid and small. 
[0043] Further on, the number of channels in each 
group of channels can be varied, as shown in Fig. 10. In 
Fig. 10, a group of six channels U 0 , U 1 ... U 5 is shown. 
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In a OFDM/TDMA-system, the number of channels in a 
group of channels can be varied within the system fre- 
quency band depending on information to be trans- 
ferred. 

[0044] In the known and standardized GSM-System, 
a type of single carrier frequency modulation called 
GMSK is used. The frequency channels are constant 
and the spacing between adjacent frequency channels 
is 200 kHz. The number of FDMA-channels is 124 and 
a time division multiple access (TDMA) is used to sup- 
port the number of parallel connections. The TDMA 
scheme in the GSM-System is 8 GSM-timeslots within 
one time frame. The GSM-timeslot length is 576.9 us 
(15/26 ms). The transmitted GSM-timeslots are not fully 
occupied by the transmitted burst to reduce interference 
from adjacent GSM-timeslots if the system is not per- 
fectly synchronized. The guard period is 8.25 bits, which 
corresponds to 30.5 us. The guard period is divided in 
two parts, wherein one of the parts is located at the 
beginning of the GSM time slot, and the other part is 
located at the end of the GSM-timeslot. 
[0045] To achieve a GSM timeslot compatible OFDM 
signal, the following parameters are selected for a 
header slot according to the present invention: 
[0046] The basic subcarrier spacing is preferably (1 00 
kHz/24) = 4.16666 kHz, which results in an OFDM sym- 
bol time in duration of 240 microseconds. Each OFDM 
symbol is extended by a guard time (cyclic extension) to 
1 avoid IS I (intersymbol interference) in the multipath 
radio channel. The guard time is split into a pre-guard 
time and a post-guard time. Additionally a cosine roll-off 
window is applied to reduce the high frequency of a 
band spectrum. The detailed structure of a downlink 
channel of a header structure of a TDD system accord- 
ing to the present invention along with the preferred time 
parameters is shown in Fig. 4. 

[0047] - The parameters as shown in Fig. 4 (subcarrier 
spacing, guard times, roll-off times) are particularly well- 
matched to the GSM system and represent a subset of 
the whole header definition according to the present 
invention. 

[0048] The timeslot structure is compatible to GSM 
timeslots, wherein according to the present invention 
one header slot fits entirely into one GSM timeslot. The 
first half of the GSM timeslot is occupied by SYNCH, 
GBCCH and OBCCH, whereas the second half of the 
GSM timeslot is reserved for the uplink RACH transmis- 
sion. 

[0049] In the synchronization channel SYNCH two 
short repeated identical symbols are transmitted. The 
repeated structure of the synchronization channel 
SYNCH can be used for a correlation detection and the 
correlation detection means 5, 6 in view of a frequency 
and time synchronization of the mobile stations 2, 3, 4. 
A good correlation result will be achieved, as each sym- 
bol of the synchronization channel SYNCH comprises a 
large number of samples which can be correlated in the 
correlation detection means 5, 6. 



[0050] Each symbol S1 , S2 has a time duration of 30 
microseconds according to the preferred embodiment. 
The symbol duration can be created by modulating only 
every eighth subcarrier of the OFDM system, which 

5 generates a basic symbol time duration of 240 micro- 
seconds/8 = 30 microseconds. The symbols S1, S2 can 
be variable data containing information in the proper 
sense or dedicated (fixed) symbols optimized for the 
correlation synchronization procedure. The time domain 

w correlation techniques effected by the correlation 
detecting means 5, 6 therefore allow a precise detection 
of time and frequency (offset) information. Additional 
synchronization can be achieved by usage of the infor- 
mation symbols of the subcarriers. 

15 [0051 ] Alternatively to the OFDM system the transmis- 
sion of the synchronization channel SYNCH can be 
effected by a single carrier, wherein the time/frequency 
synchronization can be done by means of dedicated 
data sequences(e.g. CAZAC sequences) and appropri- 

20 ate time domain pulse shaping. 

[0052] The synchronization channel occupies the 
whole carrier band width. An appropriate guard time 
(cyclic extension) and a roll-off can be added to the two 
symbols S1 , S2 of the synchronization channel SYNCH. 

25 However, it is to be noted, that due to the repetition of 
the two symbols S1 , S2 the guard time can even be sup- 
pressed. 

[0053] Thereby it is to be noted, that a preferred appli- 
cation of the header structure according to the present 
30 invention lies in the indoor environment and tow range 
outdoor environment in which guard times can be very 
short or even suppressed due to negligible multipath 
effects. 

[0054] The general broadcast channel GBCCH con- 

35 tains necessary mandatory information as for example 
information for the mobile stations regarding frequency 
hopping patterns and the data format to be used for the 
random access channel (uplink channel RACH). The 
general broadcast channel can have the same format 

40 as the synchronization channel SYNCH. Therefore, the 
general broadcast channel GBCCH can also contain 
two repeated symbols which can be used for the corre- 
lation procedure. The symbols can also be created by 
modulation of every eighth subcarrier in the case of an 

45 OFDM system, which will generate basic symbols of 
240 microseconds/8 = 30 microseconds. 
[0055] Typically, the general broadcast channel 
GBCCH occupies the whole earner bandwidth, but 
depending on the specific design it can also be ailo- 

so cated in parts of the carrier bandwidth only by selecting 
a subset of the available subcarriers of the whole car- 
rier, which is typically advantageous of the frequency 
flexibility of the OFDM system. 

[0056] The optional broadcast channel OBCCH con- 
55 tains optional information for the mobile stations as for 
example modifying information for the uplink/downlink 
structure of the traffic slots of the TDD frame. For the 
optional broadcast channel OBCCH one short symbol 
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with a duration of 120 microseconds is transmitted. The 
symbol can be created in the OFDM system by modu- 
lating every second subcarrier which will generate a 
basic symbol duration of 240 microseconds/2 = 120 
microseconds. A small pre-guard time (8 microseconds) 
and a post-guard time (2 microseconds) can be added 
to mitigate the multipath radio channel and relax syn- 
chronization accuracy requirements. The cosine roll-off 
reduces the out of band spurious emissions. 
[0057] The optional broadcast channel can occupy the 
whole carrier band width, but depending on the design it 
can also be allocated in parts of the carrier bandwidth 
only by selecting a subset of the available subcarriers 
SC of the whole carrier. Such an example is shown in 
Fig. 6. As can be seen from Fig. 6 by means of different 
hatches, two different groups of subcarriers are allo- 
cated for example for dedicated individual mobile sta- 
tions. In the case of the example of Fig. 6, not the whole 
bandwidth is used for the transmission of the optional 
broadcast channel OBCCH. 

[0058] The random access channel RACH (see Fig. 5) 
is allocated in the second half of the frame header slot 
(GSM slot e.g.) of the present invention. The random 
access channel (RACH) is uplink specific. The random 
access channel (RACH) signal format is not specified in 
the frame of the present invention as the downlink and 
the uplink could use different transmission schemes 
(e.g. single carrier transmission for the uplink and 
OFDM transmission in the downlink). 
[0059] Fig. 1 1 shows a block diagram for the synchro- 
nization channel SYNCH generation, in case the syn- 
chronization channel SYNCH is created in the OFDM 
(subcarrier) domain. 

[0060] Synchronization data 31 can be a fixed 
(known) information sequence (complex symbols). 
Alternatively, the synchronization data of the synchroni- 
zation channels SYNCH can be a non-fixed information 
sequence (complex symbols). 

[0061] The inverse DFT (discrete Fourier transform) 

31 performs the transformation from the frequency 
domain into the time domain. The symbol repetition unit 

32 creates a time domain sequence which consists of a 
two part structure by repeating the output of the IDFT 
31 . The add roll-off block 33 is optional and can be used 
for spectrum shaping by adding a roll-off. 

[0062] As can be seen from Fig. 12, alternatively the 
synchronization information for the synchronization 
channel SYNCH can be a fixed (single carrier) synchro- 
nization sequence, such that no inverse DFT 31 and 
symbol repetition 32 is needed. The synchronization 
data 30 are output to a symbol shaping unit 34 in this 
case. 

[0063] As can be seen from Fig. 13 for the creation of 
the GBCCH burst, the GBCCH burst can be created in 
the OFDM (subcarrier domain). The GBCCH data 35 
are given to an inverse discrete Fourier transformation 
circuit 31 , a symbol repetition unit 32 and the add roil-off 
block 33. 



[0064] As can be seen from Fig. 1 4 for the generation 
of the OBCCH burst, the OBCCH burst can be created 
in the OFDM (subcarrier) domain. The OBCCH data 36 
are given to an inverse discrete Fourier transformation 

5 circuit 31 , then to a guard adding circuit 37 and are out- 
put from the add roll-off circuit 33. 
[0065] If no OBCCH transmission is required, the 
OBCCH slot can be used for transmitting user-specific 
information, as it is shown in Fig. 15. In contrast to the 

10 block diagram of Fig. 14, in Fig. 15 user data 38 are 
input to the inverse discrete Fourier transformation 31 . 
[0066] Fig. 16 shows an embodiment to use the 
OBCCH timeslot partly for OBCCH information and 
partly for user information by allocating different subsets 

is of the available subcarriers. A subcarrier selection cir- 
cuit 40 selects which part of the subcarriers are allo- 
cated for OBCCH data 36 and user data 39, 
respectively. The selected data are output to the inverse 
discrete Fourier transformation circuit 31 . 

20 [0067] Fig. 17 shows a hardware implementation for 
the creation of the first half (downlink channel) of the 
header according to the present invention using a multi- 
plexer 42, which multiplexes the different bursts into one 
timeslot (first half of the header). The second half of the 

25 timeslot is left for RACH. The multiplexer 42 is controlled 
by a clock 41. 

[0068] According to the present invention therefore for 
the first time a TDD header is defined which can be 
used in OFDM-TDD systems. Using the general idea 

30 and selecting the appropriate parameters as for exam- 
ple shown in the embodiments a structure fully compat- 
ible to GSM is achieved. Particularly the flexibility in 
bandwidth of the specific broadcast channel (by select- 
ing subsets of the whole available subcarriers within the 

35 carrier) of OFDM is used. 

Claims 

1 . Wireless transmission method, 

40 wherein data is transmitted in frames according to a 
time divisional duplex (TDD) system, 

each frame comprising a header slot (HS) and 
a plurality of traffic slots (TS), 
45 - the header slot (HS) and the traffic slots (TS) 
having the same time duration, wherein the 
header slot (HS) occupies a single time slot 
and 

the header slot (HS) is subdivided into a down- 
50 link channel (DC) for the transmission of syn- 

chronization data (SYNCH) and system data 
from a base station (1) to at least one mobile 
station (2, 3, 4), and an uplink channel (UC) for 
the transmission of registration data (RACH) 
55 from at least one mobile station (3) to the base 

station (1). 

2. Wireless transmission method according to claim 1 , 
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characterized in that 

the downlink channel (DC) and the uplink chan- 
nel (UC) of the header slot (HS) have the same 
time duration. 

3. Wireless transmission method according to anyone 
of the preceding claims, 

characterized in that 

the downlink channel (DC) of the header slot 
(HS) comprises a synchronization channel 
(SYNCH) and at least one broadcast channel 
(GBCCH), OBCCH) for the transmission of cell 
and/or system data to all or selected mobile 
stations (2, 3, 4). 

4. Wireless transmission method according to claim 3, 
characterized in that 

the synchronization channel (SYNCH) of the 
header slot (HS) comprises at least two identi- 
cal repeated symbols (S1 , S2). 

5. Wireless transmission method according to anyone 
of claims 3 or 4, 

characterized in that 

the at least one broadcast channel (GBCCH, 
OBCCH) of the header slot (HS) comprises at 
least two identical repeated symbols. 

6. Wireless transmission method according to anyone 
of claims 4 or 5, 

characterized in that 

* the repeated structure of the synchronization 
channel (SYNCH) and/or the broadcast chan- 
nel (GBCCH, OBCCH) of the header slot (HS) 
is used for a frequency and/or time synchroni- 
zation by means of a correlation technique (5, 

7. Wireless transmission method according to anyone 
of claims 3 to 6, 

characterized in that 

a general broadcast channel (GBCCH) is 
transmitted in the header slot (HS) of every 
frame, and 

an optional broadcast channel (OBCCH) is 
only transmitted when the capacity of the gen- 
eral broadcast channel (GBCCH) is not suffi- 
cient or when specific data are to be 
transmitted. 

8. Wireless transmission method according to claim 7, 
characterized in that 



at J east for the transmission of the optional 
broadcast channel (OBCCH) of the header slot 
(HS) an OFDM system with a plurality of sub- 
carriers (SC) is used. 

5 

9. Wireless transmission method according to anyone 
of the preceding claims, 

characterized in that 

10 at least for the transmission of the synchroniza- 

tion channel (SYNCH) an OFDM system com- 
prising a plurality of equally spaced subcarriers 
(SC) is used, wherein the time duration of a 
symbol (S1 , S2) of the synchronization channel 

15 (SYNCH) is 1/n *(subcarrier spacing of 

the OFDM system), n being an integer greater 
than 1 , of the time duration of the OFDM mod- 
ulated symbols in the traffic channel (TC), and 
only every n-th subcarrier (SC) is modulated in 

20 { the synchronization channel (SYNCH). 

10. Wireless transmission method according to claim 8 
or 9, 

characterized in that 

25 

the synchronization channel (SYNCH) is com- 
prised of two identical repeated symbols (S1 , 
S2) having respectively a time duration of 30 
microseconds, 

30 wherein a basic subcarrier spacing of 4.167 

kHz is used for the OFDM system and only 
every eighth subcarrier (SC) is modulated in 
the synchronization channel (SYNCH). 

35 11. Wireless transmission method according to anyone 
of claims 8 to 10, when back referenced to claim 7, 
characterized in that 

in the optional broadcast channel (OBCCH) of 
40 the header slot (HS) a subset of subcarriers 

(SC) is allocated to the transmission of data of 
a predetermined mobile station (2, 3, 4). 

12. Wireless transmission method according to anyone 
45 of the preceding claims, characterized in that 

the time duration of one time slot (HS, TS) is 
equal to the time duration of one time slot 
according to the GSM standard. 

50 

1 3. Use of a wireless transmission method according to 
anyone of the preceding claims for indoor and low 
range outdoor applications. 

55 14. Wireless transmission system, 

comprising a base station (1) and at least one 
mobile station (2, 3, 4), 

wherein the base station (1) and the mobile station 
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(2, 3, 4) are adapted to transmit data in frames 
according to a time divisional duplex (TDD) system, 

wherein each frame comprises a header slot 
(HS) and a plurality of traffic slots (TS), 
the header slot (HS) comprises one single time 
slot, 

the header slot (HS) and the traffic slots (TS) 
have the same time duration, and 
- the header slot is subdivided into a downlink 
channel (DC) for the transmission of synchroni- 
zation data (SYNCH) and system data from 
said base station (1) to said at least one mobile 
station (2. 3, 4), and an uplink channel (UC) for 
the transmission of registration data (RACH) 
from said at least one mobile station (2, 3, 4) to 
the base station (1). 

15. Wireless transmission system according to claim 
14, 

characterized in that 

the downlink channel (DC) and the uplink chan- 
nel (UC) of the header slot (HS) have the same 
time duration. 

16. Wireless transmission system according to anyone 
of claims 14 or 15, 

characterized in that 

the downlink channel (DC) of the header slot 
(HS) comprises a synchronization channel 
(SYNCH) and at least one broadcast channel 
(GBCCH, OBCCH) for the transmission of cell 
and/or system data. 

17. Wireless transmission system according to claim 
16, 

characterized in that 

the synchronization channel (SYNCH) of the 
header slot (HS) comprises at least two identi- 
cal repeated symbols (S1 t S2). 

18. Wireless transmission system according to anyone 
of claims 16 or 17, 

characterized in that 

the at least one broadcast channel (GBCCH, 
OBCCH) of the header slot (HS) comprises at 
least two identical repeated symbols. 

19. Wireless transmission system according to anyone 
of claims 17 or 18, 

characterized in that 

the base station (1) and the mobile station (2, 
3, 4) are adapted to use the repeated structure 



of the synchronization channel (SYNCH) 
and/or the broadcast channel (GBCCH, 
OBCCH) for a frequency and/or time synchro- 
nization by means of a correlation detection 
5 means (5, 6). 

20. Wireless transmission system according to anyone 
of claims 16 to 19, 

characterized in that 

10 

a general broadcast channel (GBBCCH) is pro- 
vided in the header slot (HS) of every frame 
and an optional broadcast channel (OBCCH) is 
only provided when the capacity of the general 
15 broadcast channel (GBCCH) is not sufficient or 

when specific data are to be transmitted. 

21. Wireless transmission system according to anyone 
of the claims 15 to 20, 

20 characterized in that 

at least for the transmission of the downlink 
channel (DC) of the header slot (HS) an OFDM 
system comprising a plurality of equally spaced 
2s subcarriers (SC) is used. 

22. Wireless transmission system according to claim 
21, 

characterized in that 

30 

the time duration of a symbol (S1, S2) of the 
synchronization channel (SYNCH) is 1/n 
* (subcarrier spacing of the OFDM system), n 
being an integer greater than 1, of the time 
35 duration of the symbols in the traffic channel 

(TC), and only every n-th subcarrier (SC) is 
modulated in the synchronization channel 
(SYNCH). 

40 23. Wireless transmission system according to claim 
21 or 22, 

characterized in that 

the synchronization channel (SYNCH) is com- 
45 prised of two identical repeated symbols (S1, 

S2) having respectively a time duration of 30 
microseconds, wherein a basic subcarrier 
spacing of 4.167 kHz is used for the OFDM 
system and only every eighth subcarrier (SC) is 
so modulated. 

24. Wireless transmission system according to anyone 
of the claims 15 to 23, 
characterized in that 

55 

the time duration of one time slot is equal to the 
time duration of one time slot according to the 
GSM standard. 
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